Tektrone 


COMMITTED TO EXCELLENCE 


PLEASE CHECK FOR CHANGE INFORMATION 
AT THE REAR OF THIS MANUAL. 


This manual supports the fol- 
lowing TEKTRONIX products: 


Fact Field 
eealiod instabed 8550 
Product Option Option MICROCOMPUTER 
DEVELOPMENT LAB 


8080A/8085A 


ASSEMBLER SPECIFICS 
USERS MANUAL 


8550 1A 8300A01 


Tektronix, Inc. 
P.O. Box 500 
Beaverton, Oregon 97077 Serial Number 


First Printing SEP 1980 
070-3576-00 Revised APR 1981 


LIMITED RIGHTS LEGEND 


Software License No. 


Contractor: Tektronix, Inc. 
Explanation of Limited Rights Data Identification Method 
Used: Entire document subject to limited rights. 


Those portions of this technical data indicated as limited rights data shall not, 
without the written permission of the above Tektronix, be either (a) used, 
released or disclosed in whole or in part outside the Customer, (b) used in whole 
or in part by the Customer for manufacture or, in the case of computer software 
documentation, for preparing the same or similar computer software, or (c) used 
by a party other than the Customer, except for: (i) emergency repair or overhaul 
work only, by or for the Customer, where the item or process concerned is not 
otherwise reasonably available to enable timely performance of the work, 
provided that the release or disclosure hereof outside the Customer shall be 
made subject to a prohibition against further use, release or disclosure; or (ii) 
release to a foreign government, as the interest of the United States may 
require, only for information or evaluation within such government or for 
emergency repair or overhaul work by or for such government under the 
conditions of (i) above. This legend, together with the indications of the portions 
of this data which are subject to such limitations shall be included on any 
reproduction hereof which includes any part of the portions subject to such 
limitations. 


RESTRICTED RIGHTS IN SOFTWARE 


The software described in this document is licensed software and subject to 
restricted rights. The software may be used with the computer for which or with 
which it was acquired. The software may be used with a backup computer if the 
computer for which or with which it was acquired is inoperative. The software 
may be copied for archive or backup purposes. The software may be modified or 
combined with other software, subject to the provision that those portions of the 
derivative software incorporating restricted rights software are subject to the 
same restricted rights. 


Copyright © 1980 Tektronix, Inc. All rights reserved. Contents of this publication 
may not be reproduced in any form without the written permission of Tektronix, 
Inc. 


Products of Tektronix, Inc. and its subsidiaries are covered by U.S. and foreign 
patents and/or pending patents. 


TEKTRONIX, TEK, SCOPE-MOBILE, and i are registered trademarks of 
Tektronix, inc. TELEQUIPMENT is a registered trademark of Tektronix U.K. 
Limited. 


Printed in U.S.A. Specification and price change privileges are reserved. 


8300A01 8080A/8085A Assembler Specifics Users 


Section 12A 
8080A/8085A ASSEMBLER SPECIFICS 


Page 
Demidnstration: Run: .o4s6.5-20 44 eee tw ele be ot Ch VG woes aN ease heweee rere 12A-1 
PEGI CEG arene oa eee een ta hee hea cede Ae eine ee a 12A-1 
F6-Bit “REGIStErS ois sees eee wae ed aoe wach eae tact e ew eraiatating wae 12A-1 
S-Bit ‘Registers: vrs caidial salons wate badics s oVabi hata eeoeiwsue es cewiues donmews 12A-2 
Status: ROGISIOT 4c5 ous way ce aad olin Oey Ree he eae ewes tetwieh ects eades IAAT 
Addressing MOdG822556.45.54 oes pate eee tee Sue ies shan oe eo 12A-4 
Notational Conventions............... 0. ccc ce eee eee ene ne ne ene eeeeeeees 12A-6 
INStMiCtiOn Set 222.46 6c5. hee oad ererdeavie daun cae oy Geen obs eesed eda ws 12A-9 
SERED Sh sisecnea cue: ew wh Rake kaa aud wee GR lee ae ee aod ee eee Aes 12A-9 
StaCK ONG AUONSirsc.cs sabe Fie dss SO Asa Wee adted Re ake weee Bete ee te 12A-10 
Subroutine: ‘Handling: Calls sci cccciao cates eeyoawer eh twee es onte cs eie eed wes 12A-10 
Subroutine: Handling: ‘Returns -s.44 263502 bie Sesh ig Sees els auors ewe ee Geek 12A-11 
Data Transl. rics okies ie nek Raa ee ee eee Se wee tas Kes eae Set eee tad 12A-12 
Arithmetic: Operanons 4.52 vba dd i vite Fe ee han he eee ee ee eeae wees 12A-13 
Logical (Operations. a aee sue dee aeeceeh eh eee eee es Sh aae ae ee eas 12A-15 
Miscellaneous (IN, OUT, HLT, NOP, Interrupt Instructions) ..................-2006- 12A-17 
Instructions Available On 8085A Only .......... 0. ccc eee ce reece cence ee eees 12A-18 
Reserved WOrds oi o3ic5 2.8 yoni tees eee e eh eee e Eee eats aay oars 12A-19 
PAGO SIZE isco pas he a Sn OER EG a ee Be UA leh caat 12A-19 
Error: MeSsagesicns ossxcis Gowen ee hea ReaD a Rea ea OCR ek 12A-20 
IVFOGUIATINIOS 5-5 ¢.aeeiw os Ses aa AAA SO eh Ee See ee ee 12A-20 

TABLES 
Table 
No. 
12A-1 Register: O1ganiZatlonsincc eos cd eis bee we Rs hee WE TEER eed Becta 12A-1 
12A-2 Register Notationinccci ee foie ae Sees oS eek iae cae dee EOS 12A-8 
FIGURES 

Fig. 
No. 
12A-1 The 8080A/8085A Status Register ......... 0... cece cece cece eee nees 12A-3 
12A-2 Stack IMpleMeOntaion iis nk ceo meee ee Paes a CE RRR See eee 12A-5 


@ 12A-i 


8300A01 8080A/8085A Assembler Specifics Users 


INDEX OF 8080A/8085A MNEMONICS 


Page 
ACI—Add immediate byte to accumulator with carry............ 0c cece eee ee eee 12A-13 
ADC—Add source to accumulator with Carry ........ ccc cece ee ce eee ee tee eeaes 12A-13 
ADD—Add source to accumulator with no Carry.......... cece eee eee eens 12A-13 
ADI—Add immediate byte to accumulator with no carry ........... 02 eee eee eee 12A-13 
ANA—AND accumulator with SOUrCE....... eee eee teen eee teenie eas 12A-15 
ANI—AND accumulator with immediate byte............. 0. cece cece eee eee eee 12A-15 
CALL—Call subroutine unconditionally ........ 0... ccc cece eee eee eee ene 12A-10 
CO—Call. il Galley *SObo.o5 a ce iias aes ide Me PRA GAA od Raa OS wea 12A-10 
CM-—Call IF WIRUS: cao ce adu tea, coat eee i eink wade whed soe reid pee sasees 12A-10 
CMA—Complement accumulator ........ 0.0... ccc cece cence eee eee eeees 12A-15 
CMC—Complement: carry flag ss .ccienies ii det nda teen oa denw a olasu tale dine 4 12A-16 
CMP—Compare accumulator with SOUICE ....... 6. eee cece eee Sia wane ae 12A-15 
CNC—Call if carry: not SOtcdd siwedtianveaacenausie: Rebwek te tereek es ebbewssoe he 12A-10 
CNZ—Call 4h) AOU ZOO ecscearcadoedee bit onmins rh et eweat Bae Vet ea heiaakh a ss 12A-10 
CP= Call PHS sca best a ee Fe ctu a actaes A oe Wh Marae Ub oe dhe crtdan Suara ot ies 12A-10 
CPE--Call if. arity CVE sos c5-46,64,. thee i ae see ew ee ea es SR a ea ee 12A-11 
CPlI—Compare accumulator with immediate byte.............. ccc cece teens 12A-16 
CPO=-Galliik parity’ O00 405 oc nts ares aes Neen a ee SA ees cee eRe wo 12A-11 
CCA 0 ee ase, adores as ste a oes an een art Cra glean aieae sg eeaees 12A-10 
DAA—Decimal adjust accumulator........ 0.0... ccc cece ee teen teen eet etees 12A-14 
DAD—Dual addition of register pairs ...... cect eee ee eee ees 12A-13 
DCR—Decrement 8-bit register .......... ccc cece cece ence eee n eee ee eaes 12A-14 
DCX—Decrement register pair ......... ccc ee eect eee eee een eeeeees 12A-14 
D!—Disable interrunts _. 0.0... cee ce ee et trees t et pees eee eee eee 12A-17 
EI-Enavle: INtOMrUDES e524 sick ha ok ee bees wd aewe de des ee G aS eee Seas iwerrds 12A-17 
MET — Halt DrOCOSSOl 2 35.5ct 5 aes aved Seis ea Hs Bae Oe Ve Ewa OE eNOS Ea Come ee een 12A-17 
IN—Send in byte from device to accumulator .......... 0. ccc cece tee eee 12A-17 
INR—Increment B-bit. register <5 cinta shoe ee ee ae OUR eee RES 12A-14 
INX=-Increment fegister Dall o.0. 40245422 o0-ey ca ea we kaw te ba cat viet aye teas hee 12A-14 
JC JOM it Carry Set aviesceee setae cae ie i ood ee boa sor es 12A-9 
JIN-EAJOMBNIT MINIS 4. a94 a6 cnet one ee ord perdi GirhensGd ye Bieweride dene Bows es twas 12A-9 
JIMP—Jumpb: anconditionally® 22.65.85 254 ype eeted ort ea Mas oes ae Bs 12A-9 
JNC=Jump: df carry NOt Set ..Ga tered eda Scheu bone thewseee puta weet testes 12A-9 
JINZ JOM NOt ZOle Gerais ee tag Coreg GN pe eke Maes oom Re ae es 12A-9 


12A-ii A 


8300A01 8080A/8085A Assembler Specifics Users 


Page 
GP JOMIb: Als PIUS! senor wee eee bs oad a et Ae Sager Se aoc a ts een e sacs eg sta anal oo 12A-9 
JRE JUMP: Ie Dan EVEN 4 4ci0.2s-s ace doa cutsen tees oes eee wae ey OR ea ewes awes 12A-9 
SPO—Juimp: if parity OGG wii c cand cueye seni eee ee was aawenyaweae Se aways oon 12A-9 
J2-SJUMD It ZOO. aus Pants es wartate oe rans hee Seatac eae ant Gxcg vance eae teees 12A-9 
LDA—Load accumulator with 8-bit register ......... cc eee eee eens 12A-12 
LDAX—Load accumulator with contents of register pair................. 0000 eee 12A-12 
LHLD—Load H register pair with consecutive memory bytes................... 1ZA-12 
LXI—Load register pair with immediate address ............... ce cece ee ee eee ee 12A-12 
MOV—Move source to destination... ...... 66. ec ec ce eee ee eee een eens 12A-12 
MVI—Move immediate source to destination............. cece cee cee eee eee 12A-12 
NOP—NO=Operatlon: aasioueeic cil h eub ie SAW GLARE TAA EOE CS OREw ole De ERAS OARalare 12A-17 
ORA—OR accumulator with SOUrCE.......... 0 eee eee er ene reece een eees 12A-15 
ORI—OR accumulator with immediate byte .............. cece eee eee ee ee eee 12A-15 
OUT—Send byte from accumulator to deViCe ....... 0. cc ccc cece eee etnies 12A-17 
PCHL—Load program counter with H register pair......... 2... cee cee eee eee eee 12A-9 
POP—Send top of stack to destination ........ 0... ccc cece cece eee eect eens 12A-10 
PUSH Send: Source: 10-10-08 StaCk 130.4 dee decewegeeetanteh ancestor senseadis 12A-10 
RAL—Rotate accumulator left through Carry ......... 0. ccc cece cee eee ee eee .. 12A-16 
RAR—Rotate accumulator right through carry........... 2... cece cece eee eee 12A-16 
RO—Return if Carry (Sets vicci acess esd bora SSSR SOE eee Ce Riaaransate 12A-11 
RET—Return sinconditionally 1.4 6.54 ous tke ee teeta bed arse nwas 12A-11 
RIM Read: Interrupt “mask 9.6 shoei ces tees ee evar ee sees 6G oe Se ede seers 12A-18 
RLC—Rotate accumulator left with carry affected ........ 0.0.0... cc cece ee eee eee 12A-17 
RM=-Retuinn. it MINUS = stone oe oie noses Gs dais Sue pide. weeue aa oases 12A-11 
RNC—Return It Carry: NOt “SOs b sc aie ies hho u ha eats Ox Shoal See FAI Aa 12A-11 
RNZ—Return: PMOL ZENO! aes coy 5g eee eee ees ew ies rae ee ee Ro a oeeiees 12A-11 
RP=-RelGEn It DINS 25.ieccxe vores Reetewe ones is os eee ben nance oleae ever s reheat es 12A-11 
RPE=Return. if parity @Ven osies dees telones Saas bee dakiead enka ews Seed etaww’s 12A-11 
RPO—Return: if parity’ Odds cc vegacaso wey eednentnws toeeess a weraees end ete ead 12A-11 
RRC—Rotate accumulator right with carry affected ............... cee eee ee eee 12A-16 
RST—Restart at vectored Subroutine............. cece eee ee eee eee reece eeee 12A-17 
RZ RetUeN. It ZOIO-2.¢ cnt eo eats cinen nee g bw ae eae aw ee we ee erases x ela 12A-11 
SBB—Subtract source from accumulator with borrow...............0e eee eeeee 12A-14 
SBl—Subtract immediate byte from accumulator with borrow.................006. 12A-14 
SHLD—Store H register pair in consectuve memory bytes .................e cence 12A-12 

@ 12A-iii 


8300401 8080A/8085A Assembler Specifics Users 


Page 
SIM = Setintersupt Mask .+s sbvd eho eee ends eoon eine Eesha PA see ond oR 12A-18 
SPHL—Load stack pointer with H register pair .......... ccc cece eee eee eee eee 12A-10 
SEA=store-accumulator: ‘at destination: we screech eee s sade ce aehen ee ek bees 12A-12 
STAX—Store accumulator at register pair destination ........... 0c. cece eee eee 12A-13 
SIC —Set Carty flag to One i iniciicncto ea bos veiiees Gadineiiesaneh a tas oe eusda ues 12A-16 
SUB—Subtract source from accumulator without borrow...........cccccce ence ees 12A-13 
SUIl—Subtract immediate byte from accumulator with no borrow..............000 12A-14 
XCHG—Exchange register pairS ......... ccc ccc cece tee cence eee eee eevenes 12A-13 
XRA—Exclusive OR accumulator with SOUFCE ....... cc eee ee eee reece ences 12A-15 
XRI—Exclusive OR accumulator with immediate byte ............ cece eee eee eee 12A-15 
XTHL—Exchange top of stack with H register p@ir.......... eee eee eee ee eee eee 12A-10 


8) 


12A-iv 


8300A01 8080A/8085A Assembler Specifics Users 


Section 12A 
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DEMONSTRATION RUN 

This Assembler Specifics section is intended as a supplement to the 8300AXX Assembler 
Users Manual. The Demonstration Run for the 8080A/8085A can be found in the Learning 
Guide of that manual. 


ARCHITECTURE 

The 8080A/8085A is an 8-bit microprocessor with a 64K addressable memory space. Its 
architecture includes a control unit, an 8-bit bidirectional data bus, an 8-bit accumulator 
served by an Arithmetic Logic Unit (ALU), and a versatile set of internal 8-bit and 16-bit 
registers. The following paragraphs discuss those registers accessible to the user. 


16-Bit Registers 

There are three types of 16-bit registers: simple 16-bit register, register pair, and pseudo- 
register pair. Note that the generality of the 16-bit registers is limited; there are no 
instructions that apply to all six 16-bit registers. Table 12A-1 shows the organization of the 
16-bit registers and their constituent 8-bit registers. 


Table 12A-1 
8080A/8085A Register Organization 


High-Order Byte Low-Order Byte 


16-Bit Register Type 


Pseudo-Register Pair status 


B Register Pair Cc 
D Register Pair d 
H Register Pair | 


Simple 16-Bit 
Simple 16-Bit 


t. T t~ 49 4 an 
in Table 12 -1, Gach 


contains two 


i of \ 
separately addressable 8-bit registers. These 8-bit registers are labeled with lowercase 
dual 


st four 16-bit registers (PSW, B, D, and 


letters. Tnis 8-bit/ duality provides for simple and efficient processing of addresses and 


their contents. 
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Simple 16-bit Registers: PC, SP 
The program counter (PC) and the stack pointer (SP) are simple 16-bit registers and have no 


directly addressable single bytes. Only in a limited number of instructions may either of these 
registers be treated as a register pair. 


Register Pairs: B, D, and H 


The three register pairs are designated with the uppercase letters B, D, and H. They are not 
to be confused with the corresponding 8-bit registers b, d, and h. This uppercase/lowercase 
convention is used here for readability. In actual assembly language programming uppercase 
letters are used to designate both 8-bit and 16-bit registers. The instruction itself determines 
whether the uppercase letter represents an 8-bit or a 16-bit register. 


Among the register pairs, the H register pair has additional features: it is uniquely supported 
by the PCHL, SPHL, XTHL, XCHG, LHLD, and SHLD instructions. The H register pair also 
holds the address of the memory byte M. 


Pseudo-Register Pairs: PSW 

The Program Status Word (PSW) is classified as a pseudo-register pair because the 
accumulator and status register are distinct and separate 8-bit registers and have no logical 
connection. However, the POP and PUSH instructions treat the accumulator and status 
registers as if they are a register pair. 


The 8-Bit Registers 


The individual 8-bit registers all exist as the high-order and low-order bytes of 16-bit 
registers. A discussion of the 8-bit registers follows. 


The Accumulator 


The accumulator (a) is uniquely supported by logical and arithmetic instructions because of 
its direct connection to the Arithmetic Logic Unit (ALU). The accumulator is also the first byte 
of the Program Status Word (PSW). 


The Simple 8-Bit Registers 

The simple 8-bit registers (b, c, d, e, h, and |) behave alike when addressed as 8-bit registers. 
The accumulator may be considered a member of this group although it is supported by 
additional arithmetic and logical instructions. The status register does not belong to this 
group and is discussed separately. 
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The Status Register 


The 8-bit status register contains a sequence of flags which may be set by conditions 
generated from instruction operations. Figure 12A-1 shows the position of these flags within 
the status register. 


Fig. 12A-1. The 8080A/8085A Status Register and its flags. 


Bit O The carry flag is set to 1 if either a carry or borrow occurs out of the 
accumulator during instruction execution. 


Bits 1,3,5 The values of bits 1, 3, and 5 vary depending on chip manufacturer and on 
whether the chip is an 8080A or 8085A. These bits are not written to during a 
POP PSW instruction. 


Bit 2 The parity flag is set to 1 if parity is even, and cleared to O if parity is odd. Parity 
is calculated from the sum of 1-valued bits in the accumulator. For instance, if 
the binary value in the accumulator is 00000011, then the sum of 1-valued bits 
is 2 and parity even. 


Bit 4 The auxiliary carry flag is used with Binary Coded Decimai (BCD) arithmetic. A 
BCD number requires only a 4-bit representation; thus two BCD digits may be 
stored in a byte. The auxiliary carry flag is set to 1 if either a carry or a borrow 
occurs between BCD numbers within that byte. 


Bit 6 The zero fiag is set to 1 when an operation resuits in 0. 


Bit 7 The sign flag is set to 1 when an operation results in a two’s-complement 
negative number with the seventh bit a 1. 


The carry and auxiliary carry flags are inconsistently implemented for several instructions. 
For instance, the INR and DCR instructions affect all status flags except the carry flag, while 
the INX and DCX instructions affect no flags whatsoever. Flag settings differ for the 8080A 
and 8085A as well. For example, the auxiliary carry settings for the ANI and ANA are 
processor dependent. The description of the instruction set in this section describes these 
differences in detail. 
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ADDRESSING MODES 
The following addressing modes are used by the 8080A/8085A. 


Immediate Addressing 


In immediate addressing, the explicit value of the instruction operand is the value on which 
the instruction operates. 


Direct Addressing 


In direct addressing, the instruction operand is a register or address containing the value on 
which the instruction operates. 


Indirect Addressing 


The 8080A/8085A supports a form of indirect addressing in which the instruction operand 
M, designates a memory byte on which the instruction operates. Note that M is indirectly 
addressed by H in this addressing mode. 


Implied Addressing 

In implied addressing, the operand is implicitly specified by the instruction; there is no 
explicit instruction operand. For example, the RAL instruction has no operands, since the 
accumulator is the implied register operand. 


Register Addressing 

In register addressing, the instruction operand is a name or expression specifying an 8-bit 
register. The designated register contains the value on which the instruction operates. Any 
8-bit register may be specified, except for the status register. 


This is an efficient addressing mode: only three bits are needed to specify any given register. 
Another advantage of register addressing is that the speed of program execution is 
increased: registers reside within the processor itself, and thus instructions do not require 
external access of data. 


Register Pair Addressing 

Register pair addressing allows simple and direct manipulation of 16-bit quantities. In this 
addressing mode the instruction operand is a 16-bit register name or expression that 
evaluates to a legal register pair. The value operated on is the 16-bit quantity contained in 
the specified register pair. 
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Addressing 


Modes 


Stack Addressing 

In stack addressing, a LIFO (last in-first out) stack growing downward in memory is 
referenced by any stack instruction, most commonly a POP or PUSH. The stack is normally 
initialized with a SPHL instruction which sets the value of the initial stack pointer (SP). 


Address 


Contents of Address Pointer 


FFFF 
FFFE 
FFFD 
FFFC 
SP = FFFB 
FFFA 


Initial Stack Pointer 


Io order byte of address 2 


First Byte of Stack 


Stack Pointer 


Fig. 12A-2. Stack Implementation. 


The stack shown above has been initialized with the address FFFF as the value of the initial stack 
pointer. Two subsequent PUSH instructions have loaded addresses 1 and 2 onto the stack. Note that 
because the stack holds 16-bit quantities, the basic stack unit is two bytes stored in consecutive 
memory addresses. The high-order byte of this basic stack unit is stored at a higher address than the 
low-order byte. Note also that the stack pointer (SP) always points to a low-order byte. 
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NOTATIONAL CONVENTIONS 


The following list contains short descriptions of the symbols and abbreviations used in the 
specification of the instruction set. 


(address) 
((address)) 


i 


CY 

cycle 

D 
destination 
devicenum 
E 

H 
immed16 
immed8 

L 


label 


Contents of specified address. 
Contents of address pointed to by specified address. 


Separates number of cycles if condition not met, on left, from number if 
condition met, on right. 


The designated flag is cleared. 

The designated flag is set. 

Assignment of right argument to left argument. 

The 8-bit accumulator (a). Also the 16-bit PSW . 
The Auxiliary Carry flag. 

The 16-bit B register pair. Also the 8-bit b register. 
The 8-bit c register. 

To assign O to a flag value. 

The Carry flag. 

A clock cycle. 

The 16-bit D register pair. Also the 8-bit d register. 
The destination operand in a data transfer instruction. 
The number (0-255) of an external device. 

The 8-bit e register. 

The 16-bit H register pair. Also the 8-bit h register. 
A 16-bit immediate address, expression, or symbol. 
An 8-bit immediate data byte, expression, or symbol. 
The 8-bit | register. 


A symbol or expression representing a 16-bit address. 
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M The memory byte indirectly addressed by the H register pair. 
operand The general type of data object required by the instruction. 


operand type A particular type of data object required by the instruction. 


P The Parity flag. 
PC The 16-bit Program Counter. 
PSW The Program Status Word: the accumulator (a) and status register considered 


as a 16-bit pseudo-register pair. 


register An 8-bit register: a, b, c, d, e, h, or IL. 

regpair A 16-bit register pair: B, D, or H. 

regpairhi The high-order byte of a register pair. 

regpairlo The low-order byte of a register pair. 

S The Sign flag. 

set To assign 1 to a flag value. 

source The source operand in a data transfer instruction. 
SP The 16-bit Stack Pointer. 

status The 8-bit status register containing condition flags. 
target An expression or label reducible to a 16-bit address. 
vectornum Number (0-7) of restart vector. 

Z The Zero flag. 
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Register Notation 

Wherever a register is specified in an operand field, a numeric argument may be given as 
well. In fact, all register names are treated as symbols and will appear in the symbol table of 
the assembler listing. Each register name is assigned the numeric value given in Table 12A- 
2. Note that this numeric argument may never exceed 7. 


Table 12A-2 
Register Numbering 

Register Numeric 
Name Value 
A 7 
B 0 
Cc 1 
D 2 
E 3 
H 4 
L 5 
M 6 
PSW 6 
SP 6 
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Mnemonic Operands 


Operand Types 


INSTRUCTION SET 


Jumps 


JMP target 
label 
PCHL none 

Jc target 
labe! 

- JNC target 
label 

JZ target 
label 

JNZ target 
label 

JP target 
label 

JM target 
label 

JPE target 
label 

JPO target 
label 


(Description) 


Cycles 


Bytes 8080A 


(Load the PC with the 
target address) 


3 10 10 


(Load the PC with the 
contents of the H register pair) 


1 5 6 
(Jump if carry set-—CY=1) 

3 10 7/10 
(Jump if carry not set— 
CY=0) 

3 10 7/10 
(Jump if zero set—Z=1) 

3 10 7/10 
(Jump if zero not set—Z=0) 

3 10 7/10 
(Jump if plus—S=0) 

3 10 7/10 
(Jump if minus—S=1) 

3 10 7/10 
(Jump if parity even—P=1) 

3 10 7/10 
(Jump if parity odd—P=0) 

3 10 7/10 


8085A 


Jumps 


Flags 
Affected 


Examples 


none 


JMP LOOP+5 


none 


PCHL 
none 
JC LOOP+0FFH 


none 


JNC OFFFFH 
none 
JZ (10+34) 
none 
JNZ SUM 
none 
JP POSRES 
none 
JM NEG 
none 
JPE EVEN 
none 
JPO ODD+5 
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‘ Mnemonic Operands (Description) Flags 
Affected 
Cycles 
Operand Types Bytes 8080A 8085A Examples 


Stack Operations 


POP destination (regpairlo—(SP), SP—SP+1, none’ 
regpairhi-(SP), SP--SP+1) 
regpair 1 10 10 POP B 
PSW 1 10 10 POP PSW 
PUSH source (SP—SP—1, (SP)—regpairhi, none 
SP—SP—1, (SP)—regpairlo) 
regpair 1 11 12 PUSH H 
PSW 1 11 12 PUSH PSW 
SPHL none (Load SP with H none 
register pair) 
— 1 5 6 SPHL 
XTHL none (Exchange 16-bit value at none 
top of stack with H register pair) 
— 1 18 16 XTHL 


Subroutine Handling: Calls 


CALL target (Call subroutine at target none 
address, unconditionally) 
label 3 17 18 CALL WRITENUM 
cc target (Call if carry set—CY=1) none 
label 3 11/17 9/18 CC SUB1 
CNC target (Call if carry not se-—CY=0) none 
label 3 11/17 9/18 CNC SUB2 
CZ target (Call if zero set—Z=1) none 
label 3 11/17 9/18 CZ SUBZ+5 
CNZ target (Call if zero not set-—Z=0 none 
label 3 © 11/17 9/18 CNZ NOZEE 
CM target (Call if minus S=1) none 
label 3 11/17 9/18 CM NEG-4 
CP target (Call if plus—-S—0) none 
label 3 TAT 9/18 CP SUBP 
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ESS a PO SS TAT II 


Mnemonic Operands 


Operand Types 


Subroutine Handling: Calls (cont.) 


CPE target 
label 

CPO target 
label 


Subroutine Handling: Returns 


RET none 
RC none 
RNC none 
RZ none 
RNZ none 
RM none 
RP none 
RPE none 
RPO none 


(Description) 


Cycles 


Bytes 8080A 


(Call if parity even—P=1) 


3 11/17 9/18 
(Call if parity odd—P=0) 

3 1/17 9/18 
(Return from iast calied 
subroutine, unconditionally) 

1 10 10 
(Return if carry set-—CY=1) 

1 5/11 6/12 
(Return if carry not set— 

CY=0) 

1 5/14 6/12. 
(Return if zero set—Z=1) 

1 5/11 6/12 
(Return if zero not set— 

=0) | 

1 5/11 6/12 
(Return if minus—S=1) 

1 5/11 6/12 
(Return if plus—S=0) 

1 5/11 6/12 
(Return if parity even—P=1) 

1 5/11 6/12 
(Return if parity odd—P=0) 

1 5/11 6/12 


8085A 


Returns 


Flags 
Affected 


Examples 


none 
CPE EVEN3 

none 
CPO 345 


none 


RET 
none 
RC 


none 


RNC 
none 
RZ 


none 


RNZ 
none 
RM 
none 
RP 
none 
RPE 
none 
RPO 
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Data Transfer 


Mnemonic 


Data Transfer 
MOV 


MVI 


LDA 


LHLD 


LDAX 


LXI 


STA 


SHLD 
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Operands 


Operand Types 


destination, 
source 


register,register 
register, memory 
memory,register 


destination, 
source 


register,immed8 
memory,immeds 


source 


label 


source 


label 


source 


regpair’ 


destination, 
source 


regpair,immed16 
SP,immed16 


destination 


label 
destination 


label 
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(Description) 


Cycles 


Bytes 8080A 


(Copy source to destination) 


1 5 4 
1 7 7 
1 7 7 


(Copy immediate byte to 
destination) 


2 7 7 
2 10 10 


(Load accumulator with 
contents of source address) 


3 13 13 


(Load | with byte at source, 
Load h with byte at source+1) 


3 16 16 


(Load accumulator with 
contents addressed by source 
register pair) 


1 7 7 


(Load destination with 
16-bit immediate data) 


3 10 10 
3 10 10 


(Store contents of 
accumulator at destination) 


3 13 13 


(Store | at destination, 
Store h at destination+1) 


3 16 16 


8085A 


Flags 
Affected 


Examples 


none 


MOV B,A 
MOV E,M 
MOV M,D 


none 


MVI D,255 
MVI M,OFFH 


none 


LDA 444Q 


none 


LHLD VAL 


none 


LDAX D 


none 


LX! B,OFA14H 
LX! SP,NEWSP 


none 


STA BUFFER 


none 


SHLD FROM+1 
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Mnemonic Operands 


Operand Types 


Data Transfer (cont.) 


STAX destination 
regpair? 
XCHG none 


Arithmetic Operations 


ADD source 


register 
memory 


ADC source 


register 
memory 


ADI source 


immed8& 


ACI source 


immed8 


DAD source 


regpair 
SP 


SUB source 


register 
memory 


(Description) 


Cycles 


Bytes 8080A 8085A 


(Store contents of 
accumuiator ai Gestination 
address contained in register 
pair) 

1 7 7 
(Exchange contents of H 
and D register pairs) 


1 4 4 


(Add source to 
accumulator with no carry) 


1 4 4 
1 7 rs 


(Add source to 
accumulator with carry) 


1 4 4 
1 7 v4 


(Add immediate byte 
to accumulator with no carry) 


2 7 7 


(Add immediate byte 
to accumulator with carry) 


2 7 7 


(Add contents of source 
register pair to H register pair) 


1 10 10 
1 10 10 


(Subtract source byte 
from accumulator with no borrow) 


1 4 4 
1 7 7 


Arithmetic Operations 


Flags 
Affected 


Examples 


none 


STAX B 


none 


XCHG 


CY,AC,S,Z,P 


ADD B 
ADDM 


CY,AC,S,Z,P 


- 


ADC E 
ADC M 


CY,AC,S,Z,P 


ADI 34Q 
CY,AC,S,Z,P 


ACI 34H 

CY 
DAD H 
DAD SP 
CY’,AC,S,Z,P 


SUB D 
SUB M 
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Mnemonic Operands (Description) Flags 
Affected 
Cycles 
Operand Types Bytes 8080A 8085A Examples 


Arithmetic Operations (cont.) 


SBB 


SUI 


SBI 


DAA 


INR 


INX 


DCR 


DCX 
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source 


register 
memory 


source 


immed8& 


source 


immeds 


none 


destination 


register 


MAMA 
thiwreisasy 


destination 


regpair 
SP 


destination 


register 
memory 


destination 


regpair 
SP 


(Subtract source byte 


from accumulator with borrow) 


1 4 
1 7 


(Subtract immediate 


source byte from accumulator 


with no borrow) 
2 7 


(Subtract immediate 


source byte from accumulator 


with borrow) 
2 7 


(Convert contents of accu- 


mulator to BCD. Use immediately 


after accumulator addition 
or increment) 


1 4 


(Increment destination by 
1, carry flag unaffected) 


1 5 


4 40 
iw 


(Increment destination 
register pair by 1) 


1 5 
1 5 


(Decrement destination by 
1, carry flag unaffected) 


1 ) 
1 10 


(Decrement destination 
register pair by 1) 


1 5 
1 bs) 


4 
7 


CY’,AC,S,Z,P 


SBB C 
SBB M 


CY’,AC,S,Z,P 


SUI 255 
CY’,AC,S,Z,P 


SBI 251 
CY,AC,S,Z,P 
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aa a i I EO ETS 


Mnemonic Operands (Description) Flags 
Affected 
Cycles 
Operand Types Bytes 8080A 8085A Examples 


Logical Operations 


ANA 


ANI 


ORA 


ORI 


XRA 


XRl 


CMA 


©) 
= 
U 


source 


register 
memory 


source 


immed8 


source 


register 
memory 


source 


immed8 


source 
register 
memory 


source 


source 


register 
memory 


(AND source byte with 


Pome 


1 4 
1 7 


(AND immediate byte 
with contents of 
accumulator) 


2 7 


(OR source byte with 
contents of accumulator) 


1 4 
1 7 


(OR immediate byte with 
contents of accumulator) 


2 7 


(XOR source byte with 
contents of accumulator) 


1 4 


1 7 


(XOR immediate byte 
with contents of 
accumulator) 


2 7 


(One’s-complement 
contents of accumulator) 


1 4 


(Subiract source from 
accumulator, result not 
stored. If source greater, 
then CY=1, else CY=0) 


1 4 
1 7 


N 


“NN 


CY=0, 

AC’,S,Z 
ANA C 
ANAM 


CY=0, 
AC‘,S,Z, 


ANI 123 


CY=0, AC=0 
S,Z,P 


ORA C 
ORAM 


CY=0, AC=0, 
S,Z,P 


ORI 10101010B 


CY=0,AC=0, 
S,Z,P 


XRAB 
XRAM 


CY=0,AC=0, 
S,Z,P 


XRI 11010101B 


none 


CMA 


CY,AC,S,Z,P 


CMP B 
CMP M 
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Mnemonic Operands (Description) Flags 
Affected 
Cycles 
Operand Types Bytes 8080A 8085A Examples 


Logical Operations (cont.) 


CPI 


STC 


CMC 


source 


(Subtract immediate byte 
from accumulator. Result 


not stored. If source greater, 


then CY=1, else CY=0) 
2 7 

(Set carry flag to 1) 
1 4 

(Complement carry flag) 
1 4 


CY,AC,S,Z,P 


CPI MASK—4 
CY=1 
STC 
CY 
CMC 


RAR none (Rotate accumulator right CY 


through carry) 


- a : accumulator . il 


_ 1 4 4 RAR 


RAL none (Rotate accumulator left CY 


through carry) 


5 | PET | 


a 1 4 4 RAL 


RRC none (Rotate accumulator right, CY 


carry affected) 


= 1 4 4 RRC 
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Interrupt—l/O 


Mnemonic Operands 


Operand Types 


Logical Operations (cont.) 


RLC none 


(Description) Flags 
Affected 
Cycles 
Bytes 8080A 8085A Examples 
(Rotate accumulator left, CY 


carry aifected) 


1 4 4 RLC 


Miscellaneous (IN, OUT, HLT, NOP, RST, Interrupt Instructions) 


IN devicenum 
immed8& 

OUT devicenum 
immed8& 

Hit none 

NOP none 

RST vectornum 
immed8& 

El none 

Di none 


(Send byte to accumu- none 
lator from external device 
[0O—255]) 

1 10 10 IN 255 
(Send contents of accumu- none 
lator to external device 
[0—255]) . 

1 10 10 OUT PRINTER 
{Stop execution of none 
processor) 

1 7 5 HLT 
(No operation) none 

1 4 4 NOP 
(PUSH PC on stack, load none 


high-order byte of PC 
with [00], load low-order 
byte with [8 X vectornum]) 


1 11 12 RST 7 
(Enable interrupts after none 
next instruction) 

1 4 4 E| 
(Disable interrupts after none 
next instruction) 

1 4 4 DI 
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Pew geile Taf ge eat 


Mnemonic Operands (Description) Flags 
Affected 
Cycles 
Operand Types Bytes 8080A 8085A Examples 


Instructions Available on 8085A only 


RIM none (Copy interrupt mask none 
to accumulator) 


ae 1 _ 4 RIM 


SIM none (Copy contents of none 
accumulator to interrupt 
mask) 


ines 1 _ 4 SIM 


*POP PSW affects ali flags since the low-order byte of the top stack unit is loaded into the status register. 
°LDAX and STAX apply to B and D register pairs only: the H register pair is illegal. 
“Carry set to 1 if borrow required. 


“AC=1 for 8085A. 
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RESERVED WORDS 


The following names may not be used to represent an address, data item, or variable. They 
are words reserved for specifying instruction mnemonics, register names, and assembler 
directives, options, and operators. 


8080A/8085A Mnemonics 


ACI CMC DAD JM LHLD PUSH RP SPHL 
ADC CMP DCR JMP LXI RAL RPE STA 
ADD CNC DCX JNC MOV RAR RPO STAX 
ADI CNZ DI JNZ MvI RC RRC STC 
ANA CP El JP NOP RET RST SUB 
ANI CPE HLT JPE ORA RIM RZ SUI 
CALL CPI IN JPO ORI RLC SBB XCHG 
CC CPO INR JZ OUT RM SBI XRA 
CM CZ iNX LDA PCHL RNC SHLD XR! 
CMA DAA JC LDAX POP RNZ SIM XTHL 
8080A/8085A Register Names 
A B C D E 
H L M PSW SP 
Tektronix Assembier Directives, Options, and Operators 
ABSOLUTE END INPAGE PAGE STITLE 
ASCIl ENDIF LIST REPEAT STRING 
BASE ENDM LO RESERVE SYM 
BLOCK ENDOF MACRO RESUME TITLE 
BYTE ENDR ME SCALAR TRM 
CND EQU MEG SECTION WARNING 
COMMON EXITM MOD SEG WORD 
CON GLOBAL NAME SET 
DBG HI NCHR SHL 
DEF IF NOLIST SHR 
ELSE INCLUDE ORG SPACE 
PAGE SIZE 


The page size of the 8080A/8085A Assembler is 256 bytes. 
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ERROR MESSAGES 


The following error messages are specific to the 8080A and 8085A microprocessors: 


***** ERROR: 251 Missing or invalid operand. Either a syntax error has occurred in an 
operand or the operand has been omitted. 


***** ERROR: 252 Register expression greater than 7. A register designation expression 
exceeds the number 7 and thus does not specify a legal register. Refer back to the Notational 
Conventions in this section for a discussion of register notation. 


***** ERROR: 253 Invalid register pair. A register designation expression is either odd, 
greater than 6, or illegal for the particular instruction. Note that all register pairs must be 

- specified by an even numeric argument. Refer back to the Notational Conventions in this 
section for a discussion of register notation. 


***** ERROR: 254 Register expression is not scalar. An address expression is used where 
a register expression is required. Refer back to the Notational Conventions in this section for 
a discussion of register notation. 


IRREGULARITIES 


Differences Between The 8080A and the 8085A 

The 8085A supports features unavailable on the 8080A: the RIM and SIM instructions, and 
an interrupt mask with three additional restart vectors. The -8085A and 8080A also 
implement the ANA and ANI instructions differently. The 8085A sets the auxiliary carry flag 
to one for both instructions. On the 8080A, the auxiliary carry flag is assigned the value 
resulting from a logical OR of bit 3 of the accumulator and bit 3 of the source byte. 


Timing differences between the 8080A and 8085A are documented with the description of 
each instruction. 
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At Tektronix, we continually strive to keep un with latest electronic develonments 


by adding circuit and component improvements to our instruments as soon as they 
are developed and tested. 


Sometimes, due to printing and shipping requirements, we can’t get these 
changes immediately into printed manuals. Hence, your manual may contain new 
change information on following pages. 


A single change may affect several! sections. Since the change information sheets 
are carried in the manual until all changes are permanently entered, some 
duplication may occur. If no such change pages appear following this page, your 
manual is correct as printed. 
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COMMITTED TO EXCELLENCE Date: _11-15-80 ss Change Reference: ___€1/1180 
Product: ___8550: 8080A/8085A ASSEMBLER SPECIFICS Manual Part No.: 70- = 


DESCRIPTION 


TEXT CORRECTION 


Page 12A-1 In Table 12A-1, the high-order byte of the 


D register pair should be "d", and the low- 
order byte should be "e” Change the third 
line of the table to read as follows: 
D Register Pair a e 
: Page 1 of 1 
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